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ABSTRACT

Passive type mufflers installed on every car have inherent problem of lowering engine power and fuel
efficiency caused by backpressure which is byproduct of complex internal structure. Recent improvements like
installing a valve to change exhaust gas path depending on power requirement and rpm have only marginally
improved performance. Tremendous amount of recent research works on active exhaust noise control have failed

to commercialize because of numerous physical and economical reasons. In this paper, a unique semi-active
muffler using difference of transmission paths is presented. In this system exhaust pipe is divided into two parts
and joined again downstream. Exhaust noise is reduced by destructive interference when two-divided noise jin
again with transmission paths' difference which is half of the wavelength of a main noise frequency. One
divided path has a sliding mechanism to change length thereby transmission path length difference is adjusted
to engine rpm change. The proposed system has minimal backpressure and does not need a secondary sound

source like a speaker so it can overcome many problems of failed active noise control methods. We have verified

proposed system’s superior performance by simulation and comparison experiment with passive mufflers.
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Table 1 Instrument list of transmission los‘s‘mea‘suring setup

Part Model

Specification

R -
andom signal generator HP 356704
Low-pass filter

Dynamic Signal Analyzer
‘Band:0~51.2 kHz

Speaker Amplifier Vantage VP200

Band:20 Hz~20 kHz Power:200 Watts

Speaker Black Gold 104A

Band:26 Hz~17 kHz Power:250 Watts.

Inlet & Outlet Domestic Made

x:50 mm

Microphone B&K 4183 Band:20 Hz~2 kHz Sensitivity:45.7 mV/Pa
Preamplifier B&K 2633 Band:3 Hz~200 kHz
Power Unit B&K 2804 2 Channels Microphone Power Supply
" A/D Converter NI DAQI200 12hit. 5V, 250 kHz
PC LG IBM Thinkpad 560 Pentium MMX 233 MHz
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Table 2 Part list of exhaust noise measuring & semi-active muffler control unit setup

Part,

Model

Specification

Engine Simulator

Daeil DSE-M9703

4 Cylinder, 20000 cc, DOHC

Accelerometer

AD ADXL 105JQC

Sengitivity 1 V/g

Acc., Power Unit

Fine VSF15-05

DC 5V 15 W Power supply

Low-pass Filter

DIFA SCADAS-II

Elliptic, Bandwidth 750 kHz, 10V

F/V Converter

Shinho SHN-FDC

Input 5~400 Hz 05~5 V, Output 0~5 V

A/D Converter & DIDO

NI DAQ1200

4A/D CH. : 12 bit, 5V, 250 kHz
24 DO : High 3.7~4.2 V, Low 0~04 V

PC-

LGIBM Thinkpad 560

Pentium MMX 233 MHz

" Motor Driver

Oriental UDZ2140

2 phase, 2 A/phase, High 4~5 V, Low
0~05V

Step Motor

Oriental PK1913-02A

2 phase, 1.8/step, 6.6 Nm, 4 A/phase,

LM Guide

Samick SARI1615T-800

Stroke 800 mm, Max, speed 500 mm/sec,
Lead 20 mm, Thrust force 17 kgf

Sound Level Meter B&K 22230 Microphone 4155, Sensitivity 50 mV/Pa
LMS CADA-X System | Rev, 35B Pentium I 500 MHz, NT4.0, SCADAS-III
406/t 22X ESEE| X /A 114 A 3&F, 20014
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